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Specification 

Radio communication Device That Meets A Plurality of Frequency 



<Technical Field> 

The present invention relates to a radio communication device 
that can meet a simultaneous transmitting and receiving radio 
communication system representative of a CDMA (Code Division 
multiple Access) portable telephone system and can meet the 
transmission and reception of a plurality of frequency bands. 
<Background Art> 

In the CDMA portable telephone system in, for instance, a 
UMTS (Universal Mobile Telecommunication System) or the like, a 
simultaneous transmission and reception can be carried out by using 
a plurality of different frequency bands and the frequency bands can 
be switched respectively for the transmission and the reception to 
perform a communication. 

In a radio communication device used in such a radio 
communication system, a band switching signal common to a 
transmitting part and a receiving part is generated in a base band 
signal processing part or a control part. Th band switching signal 
has been ordinarily used to switch the frequency bands respectively 
for the transmitting part and the receiving part. Further, in a 
compressed mode upon switching the frequency bands, an exclusive 
switching signal and timing for switching the frequency bands have 
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usually needed to be set and prepared. 

As an example of the radio communication device capable of 
transmitting and receiving in a plurality of frequency bands, a device 
has been known which includes a voltage control oscillator that has a 
plurality of oscillating stages for oscillating one or more frequency 
bands and selectively switches and operates the oscillating stages 
and a local oscillator having a variable frequency divider with a 
variable frequency dividing ratio for dividing a part of the output of 
the voltage control oscillator to supply the frequency divided output 
to a phase comparator. The oscillating stages of the voltage control 
oscillator have been switched to oscillating stages respectively 
corresponding to a plurality of mobile telecommunication systems 
using different radio frequency bands to oscillate. According to this 
structure, local oscillating frequencies to the plurality of mobile 
telecommunication systems can be supplied by the local oscillator 
composed of one PLL frequency synthesizer (for instance, see Patent 
Document 1 ). 

Further, to meet a multi-mode radio communication, there is a 
multi-mode radio communication converter including a transmit and 
receive mixer part having an antenna of a plurality of or multiple 
bands capable of being selected and an oscillator capable of being 
oscillated by a plurality of oscillating frequencies that can be 
selected to convert the frequency of a first input signal by using one 
oscillating frequency selected from the plurality of oscillating 
frequencies, a modulating/demodulating part for 
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modulating/demodulating a second input signal so as to meet one 
communication system selected from a plurality of communication 
systems and a specific modulating/demodulating part for 
modulating/demodulating a third input signal so as to meet a specific 
radio communication system. Such a converter is employed so tat an 
existing communication terminal can be used in a different radio 
communication system as it is (for instance, see Patent Document 2). 
(Patent Document 1) JP-A-2000-244360 
(Patent Document 2) JP-A-2000-269848 

However, in the above-described usual radio communication 
device, the common frequency band switching signal is supplied to 
the transmitting part and the receiving part to switch the frequency 
band. Accordingly, for instance, when only the receiving part is 
switched to another frequency band, the state of a communication 
line (a downward line) from a base station to the radio 
communication device is hardly monitored without disconnecting a 
communication line (an upward line) from the radio communication 
device to the base station, or an actual communication hardly 
performed. 

Further, in a usual frequency band switching method, the 
frequency band switching signal is generated in the base band signal 
processing part or the control part. Thus, when independent band 
switching signals are desired to be obtained respectively in the 
transmitting part and the receiving part, hardware needs to be added 
to the base band signal processing part or the control part. Therefore, 
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a circuit scale is increased and the number of interface signal lines is 
increased so that the structure of the device is undesirably enlarged 
and complicated. 

Further, in a system having a time offset in the boundary of 
time slots of the transmission and the reception of the simultaneous 
transmitting and receiving system, an individual antenna is prepared 
for each frequency band. In this case, even when separate band 
switching signals are prepared separately for transmitting and 
receiving, it is not suitable to commonly use the band switching 
signals as antenna switching signals upon compressed mode 
operation. Therefore, exclusive band switching signals for switching 
the antennas are separately required. 

The present invention is proposed to solve the above-described 
problems and it is an object of the present invention to provide a 
radio communication device in which frequency bands can be 
individually switched respectively in a transmission and a reception 
with a simple structure without making the structure of the device 
enlarged or complicated, only a receiving part can be switched to 
another frequency band without disconnecting an upward line during 
a communication or the state of a downward line in another 
frequency band can be monitored or a communication can be 
performed. 

<Disclosure of the lnvention> 

A radio communication device according to a first structure of 
the present invention comprises: an antenna common for transmitting 
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and receiving for meeting a first frequency band and a second 
frequency band; a first transmitting unit for transmitting so as to meet 
the first frequency band; a first receiving unit for receiving so as to 
meet the first frequency band; a first antenna sharing device for 
connecting an output part of the first transmitting unit to an input part 
of the first receiving part; a second transmitting unit for transmitting 
so as to meet a second frequency band; a second receiving unit for 
receiving so as to meet the second frequency band; a second 
antenna sharing device for connecting an output part of the second 
transmitting unit to an input part of the second receiving unit; a wave 
separator for connecting the antenna to the first antenna sharing 
device and the second antenna sharing device; a transmitting band 
switching signal generating unit for operating either of the first 
transmitting unit and the second transmitting unit to generate a 
transmitting band switching signal for switching a transmitting 
frequency band; a receiving band switching signal generating unit 
for operating either of the first receiving unit and the second 
receiving unit to generate a receiving band switching signal for 
switching a receiving frequency band; and a control unit for 
controlling the operations of the first and second transmitting units, 
the first and second receiving units, the transmitting band switching 
signal generating unit and the receiving band switching signal 
generating unit. 

According to the above-described structure, the transmitting 
band switching signal and the receiving band switching signal are 
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respectively formed for transmitting and receiving. The operations 
of the transmitting units and the receiving units respectively 
corresponding to the first and second frequency bands are switched 
so that the frequency bands can be individually switched respectively 
for transmitting and receiving. Thus, only a receiving side can be 
switched to another frequency band without disconnecting an upward 
line in a transmitting side during a communication, the state of a 
downward line in a receiving side in other frequency band can be 
monitored or a communication can be performed. 

A radio communication device according to a second structure 
of the present invention comprises: a first antenna common for 
transmitting and receiving for meeting a first frequency band; a first 
transmitting unit for transmitting so as to meet the first frequency 
band; a first receiving unit for receiving so as to meet the first 
frequency band; a first antenna sharing device for connecting an 
output part of the first transmitting unit to an input part of the first 
receiving part; a second antenna common for transmitting and 
receiving for meeting a second frequency band; a second 
transmitting unit for transmitting so as to meet the second frequency 
band; a second receiving unit for receiving so as to meet the 
second frequency band; a second antenna sharing device for 
connecting an output part of the second transmitting unit to an input 
part of the second receiving unit; a wave separator for connecting the 
first antenna or the second antenna to the first antenna sharing 
device and the second antenna sharing device; an antenna switching 
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unit for switching the connection of the wave separator to the first 
and second antennas; a transmitting band switching signal 
generating unit for operating either of the first transmitting unit and 
the second transmitting unit to generate a transmitting band 
switching signal for switching a transmitting frequency band; a 
receiving band switching signal generating unit for operating either of 
the first receiving unit and the second receiving unit to generate a 
receiving band switching signal for switching a receiving frequency 
band; an antenna switching signal generating unit for delaying the 
receiving band switching signal by a prescribed amount to generate 
an antenna switching signal for controlling the antenna switching 
unit; and a control unit for controlling the operations of the first 
and second transmitting units, the first and second receiving units, 
the transmitting band switching signal generating unit and the 
receiving band switching signal generating unit. 

According to the above-described structure, the transmitting 
band switching signal and the receiving band switching signal are 
respectively formed for transmitting and receiving. The operations 
of the transmitting units and the receiving units respectively 
corresponding to the first and second frequency bands are switched 
so that the frequency bands can be individually switched respectively 
for transmitting and receiving. Further, the first antenna or the 
second antenna is switched by the antenna switching signal 
generated by delaying the receiving band switching signal so that the 
timings of transmitting and receiving can correspond to the switching 
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timings of the frequency bands. Thus, in a system that a time offset 
is present in the boundary of time slots of a transmission and a 
reception in a simultaneous transmitting and receiving system, when 
individual antennas are used respectively for frequency bands, an 
inconvenience such as the loss of data can be prevented and an 
antenna switching operation with a high quality can be realized. 

A radio communication device according to a third structure of 
the present invention comprises: a first antenna common for 
transmitting and receiving for meeting a first frequency band; a first 
transmitting unit for transmitting so as to meet the first frequency 
band; a first receiving unit for receiving so as to meet the first 
frequency band; a first antenna sharing device for connecting an 
output part of the first transmitting unit to an input part of the first 
receiving part; a second antenna common for transmitting and 
receiving for meeting a second frequency band; a second 
transmitting unit for transmitting so as to meet the second frequency 
band; a second receiving unit for receiving so as to meet the second 
frequency band; a second antenna sharing device for connecting an 
output part of the second transmitting unit to an input part of the 
second receiving unit; an external connector part for connecting an 
external antenna; an antenna switching unit for switching the 
connection of the first antenna, the second antenna and the external 
connector part to the first and second antenna sharing devices; a 
transmitting band switching signal generating unit for operating either 
of the first transmitting unit and the second transmitting unit to 
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generate a transmitting band switching signal for switching a 
transmitting frequency band; a receiving band switching signal 
generating unit for operating either of the first receiving unit and the 
second receiving unit to generate a receiving band switching signal 
for switching a receiving frequency band; an antenna switching signal 
generating unit for delaying the receiving band switching signal by a 
prescribed amount to generate an antenna switching signal for 
controlling the antenna switching unit; and a control unit for 

controlling the operations of the first and second transmitting units, 
the first and second receiving units, the transmitting band switching 
signal generating unit, the receiving band switching signal generating 
unit and the antenna switching unit. 

According to the above-described structure, a switching 
operation for selecting any of the first or second antenna and the 
external antenna and a switching operation for selecting either the 
first antenna or the second antenna can be carried out in accordance 
with the frequency bands by using the antenna switching signal 
generated by delaying the receiving band switching signal and a 
switching signal for switching an inner antenna/ an external antenna. 
Thus, the switching operation of a transmitting part and a receiving 
part corresponding to the plurality of first and second frequency 
bands, the switching operation of the first and second antennas and 
the switching operation of the first and second antennas and the 
external antenna can be realized with a very simple structure. 

Further, the first and second transmitting units, the first and 
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second receiving units, the transmitting band switching signal 
generating unit and the receiving band switching signal generating 
unit are connected to the control unit by a common three-line serial 
bus. 

According to the above-described structure, the frequency 
bands can be independently switched respectively in the 
transmission and the reception without enlarging a circuit scale such 
as the addition of hardware in a control part, the increase of interface 
signal lines between the control part and a radio part or the like. 
<Brief description of the Drawings> 

Fig. 1 is a block diagram showing the structure of a radio 
communication device according to a first embodiment of the present 
invention. 

Fig. 2 is a block diagram showing the structure of a radio 
communication device according to a second embodiment of the 
present invention. 

Fig. 3 is a timing chart showing a switching operation of 
frequency bands and antennas in a compressed mode. 

Fig. 4 is a block diagram showing the structure of a radio 
communication device according to a third embodiment of the 
present invention. 

In the drawings, reference numerals 1, 1A and 1B designate 
antennas, 2 designates a wave separator, 3A and 3B designate 
antenna sharing devices, 4A and 4B designate transmitting circuits, 
5A and 5B designate transmitting PLL synthesizers, 6A and 6B 
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designate receiving circuits, 7A and 7B designate receiving PLL 
synthesizers, 8 designates a transmitting band switching signal 
generating circuit, 9 designates a receiving band switching signal 
generating circuit, 10 and 13 designate antenna switching circuits, 11 
designates a delay circuit, 12 designates an external connector, 101, 
201 and 301 designate radio parts and 102 designates a control part. 
<Best Mode for Carrying Out the lnvention> 

Now, embodiments of the present invention will be described by 
referring to the drawings. A radio communication device according 
to this embodiment may be applied to, for instance, a mobile station 
device such as a portable telephone terminal in a mobile 
telecommunication system. 
(First Embodiment) 

Fig. 1 is a block diagram showing a structure of a radio 
communication device according to a first embodiment of the present 
invention. 

The radio communication device of the first embodiment 
includes, as a radio part 101, an antenna 1 capable of transmitting 
and receiving radio waves of first and second different frequency 
bands, a wave separator 2, antenna sharing devices 3A and 3B, 
transmitting circuits 4A and 4B, transmitting PLL synthesizers 5A and 
5B, receiving circuits 6A and 6B, receiving PLL synthesizers 7A and 
7B, a transmitting band switching signal generating circuit 8, a 
receiving band switching signal generating circuit 9 and a control part 
102 having a base band signal processing part 102a. 
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The first transmitting circuit 4A is connected to one terminal of 
the first antenna sharing device 3A. The first receiving circuit 6A is 
connected to the other terminal. The second transmitting circuit 4B 
is connected to one terminal of the second antenna sharing device 
3B and the second receiving circuit 6B is connected to the other 
terminal. Further, the common terminals of the antenna sharing 
devices 3A and 3B are respectively connected to both the terminals 
of the wave separator 2. The antenna 1 is connected to one 
terminal of the wave separator 2. 

Further, the transmitting PLL synthesizers 5A and 5B, the 
transmitting band switching signal generating circuit 8, the receiving 
PLL synthesizers 7A and 7B and the receiving band switching signal 
generating circuit 9 are respectively connected to the control part 
102 by a common three-line serial bus. 

In the above description, an affixed character A attached to a 
reference numeral in each block shows a component corresponding 
to a first frequency band and an affixed character B shows a 
component corresponding to a second frequency band. 

Now, an operation of the radio communication device of the first 
embodiment constructed as described above will be described. 
Here, a case in which a transmitting operation is carried out by using 
the first frequency band and a receiving operation is carried out by 
using the second frequency band will be described as an example. 

Firstly, the transmitting operation will be described. The control 
part 102 controls the transmitting band switching signal generating 
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circuit 8 and the transmitting PLL synthesizer 5A through the 
three-line serial bus to operate. Thus, the transmitting band 
switching signal generating circuit 8 generates a transmitting band 
switching signal to select and operate the transmitting circuit 4A. 
The transmitting PLL synthesizer 5A generates a local oscillating 
signal and supplies the local oscillating signal to the transmitting 
circuit 4A. 

Then, the control part 102 processes transmit data to generate 
a transmitting base band signal and output the transmitting base 
band signal to the transmitting circuit 4A. The transmitting circuit 4A 
modulates and amplifies the transmitting base band signal. The 
transmitting circuit 4A up-converts the modulated and amplified 
transmitting base band signal by a radio frequency of the first 
frequency band based on the local oscillating signal supplied from 
the transmitting PLL synthesizer 5A to generate a transmitting high 
frequency signal and amplifies the transmitting high frequency signal 
by electric power and outputs the power amplified transmitting high 
frequency signal to the antenna sharing device 3A. The power 
amplified transmitting high frequency signal is supplied to the wave 
separator 2 through the antenna sharing device 3A. After a 
frequency band of the power amplified transmitting high frequency 
signal is limited to be adapted to the first frequency band by the 
wave separator 2, the power amplified transmitting high frequency 
signal is supplied to the antenna 1 and emitted to space. 

Then, the receiving operation is described below. The control 
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part 102 controls the receiving band switching signal generating 
circuit 9 and the receiving PLL synthesizer 7B through the three-line 
serial bus to operate. Thus, the receiving band switching signal 
generating circuit 9 generates a receiving band switching signal to 
select and operate the receiving circuit 6B. The receiving PLL 
synthesizer 7B generates a local oscillating signal to supply the local 
oscillating signal to the receiving circuit 6B. 

The received radio wave of the second frequency band 
received simultaneously with the transmitting operation or 
individually received by the antenna 1 has a band limited to be 
adapted to the second frequency band by the wave separator 2 and 
is supplied to the antenna sharing device 3B. The antenna sharing 
device 3B separates the received radio wave as a receiving high 
frequency signal and outputs the receiving high frequency signal to 
the receiving circuit 6B. 

The receiving circuit 6B amplifies the receiving high frequency 
signal, then down-converts the amplified receiving high frequency 
signal from a radio frequency of the second frequency band on the 
basis of a local oscillating signal supplied form the receiving PLL 
synthesizer 7B to be demodulated and obtain a receiving base band 
signal. The receiving base band signal is outputted to the control 
part 102 to process data. 

As described above, in the radio communication device of the 
first embodiment, the two systems of the antenna sharing devices, 
the transmitting circuits, the receiving circuits, the transmitting PLL 
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synthesizers and the receiving PLL synthesizers are individually 
provided to meet the plurality of frequency bands. The transmitting 
band switching signal generating circuit and the receiving band 
switching signal generating circuit are controlled by the control part 
so that the frequency bands for transmitting and receiving can be 
individually switched and operated by the individual band switching 
signals for transmitting and receiving. 

Accordingly, only a receiving part can be switched to another 
frequency band without disconnecting an upward line for transmitting 
data from the radio communication device to a base station during a 
communication, the state of a downward line in other frequency band 
can be monitored or a communication in other frequency band can be 
carried out. 

Further, the control part 102 is connected to the transmitting 
PLL synthesizers 5A and 5B, the receiving PLL synthesizers 7A and 
7B, the transmitting band switching signal generating circuit 8 and 
the receiving band switching signal generating circuit 9 by the 
common three-line serial bus and controls them through the common 
three-line serial bus. Thus, the frequency bands can be switched 
without increasing interface signal lines between the radio part 101 
and the control part and adding hardware to the control part 102. 
Therefore, the increase of a circuit scale can be suppressed to a 
minimum. 

In this embodiment, an example that the data is transmitted by 
using the first frequency band and the data is received by using the 
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second frequency band is described. However, it is to be 
understood that the data may be transmitted conversely by using the 
second frequency band and the data may be received by using the 
first frequency band to obtain the same effects. 
(Second Embodiment) 

Fig. 2 is a block diagram showing the structure of a radio 
communication device according to a second embodiment of the 
present invention. 

The radio communication device according to the second 
embodiment, includes in a radio part 201, a first antenna 1A capable 
of transmitting and receiving a radio wave of a first frequency band, 
a second antenna 1B capable of transmitting and receiving a radio 
wave of a second frequency band, an antenna switching circuit 10 for 
switching the connection of a wave separator 2 and the antenna 1A 
or 1B by an antenna switching signal and a delay circuit 11 for 
delaying a receiving band switching signal generated by a receiving 
band switching signal generating circuit 9 to output the receiving 
band switching signal as the antenna switching signal. The antenna 
switching circuit 10 is composed of an SPDT (Single Pole Dual 
Through) switch and selectively connects the antenna 1A or 1B to the 
wave separator 2 to switch the antennas. Other structures are the 
same as those of the first embodiment and components the same as 
those of the first embodiment shown in Fig. 1 are designated by the 
same reference numerals and the explanation thereof is omitted. 

Now, an operation of the radio communication device of the 
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second embodiment constructed as described above will be 
described. Here, a case that a transmitting operation is carried out 
by using a first frequency band and a receiving operation is carried 
out by using a second frequency band is described as an example 
like the first embodiment. 

A control part 102 operates a transmitting band switching signal 
generating circuit 8 and a transmitting PLL synthesizer 5A for 
performing the transmitting operation to generate a transmitting band 
switching signal in the transmitting band switching signal generating 
circuit 8 and generate a local oscillating signal in the transmitting 
PLL synthesizer 5A and supply the signals to a transmitting circuit 
4A. 

Then, the control part 102 processes transmit data to generate 
a transmitting base band signal and outputs the transmitting base 
band signal to the transmitting circuit 4A. The transmitting circuit 4A 
modulates and amplifies the transmitting base band signal. The 
transmitting circuit 4A up-converts the modulated and amplified 
transmitting base band signal by a radio frequency of the first 
frequency band based on the local oscillating signal supplied from 
the transmitting PLL synthesizer 5A to generate a transmitting high 
frequency signal and amplifies the transmitting high frequency signal 
by electric power and outputs the power amplified transmitting high 
frequency signal to an antenna sharing device 3A. The power 
amplified transmitting high frequency signal is supplied to the wave 
separator 2 through the antenna sharing device 3A. After a 
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frequency band of the power amplified transmitting high frequency 
signal is limited to be adapted to the first frequency band by the 
wave separator 2, the power amplified transmitting high frequency 
signal is supplied to the antenna 1A switched by the antenna 
switching circuit 10 and emitted to space from the antenna 1A. 

Further, the control part 102 controls the receiving band 
switching signal generating circuit 9 and a receiving PLL synthesizer 
7B for performing a receiving operation to generate the receiving 
band switching signal in the receiving band switching signal 
generating circuit 9 and generate a local oscillating signal by the 
receiving PLL synthesizer 7B and supply the signals to a receiving 
circuit 6B. At this time, the receiving band switching signal 
outputted from the receiving band switching signal generating circuit 
9 is delayed in the delay circuit 11 and the delayed receiving band 
switching signal is supplied to the antenna switching circuit 10 as the 
antenna switching signal. 

In the antenna 1B switched by the antenna switching circuit 10, 
a radio wave is received simultaneously with the transmitting 
operation by the antenna 1A or individually received and inputted to 
the wave separator 2. Then, the received radio wave has a band 
limited to be adapted to the second frequency and is separated as a 
receiving high frequency signal by an antenna sharing device 3B and 
the receiving high frequency signal is outputted to the receiving 
circuit 6B. The receiving circuit 6B amplifies the receiving high 
frequency signal, then down-converts the amplified receiving high 
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frequency signal from a radio frequency of the second frequency 
band on the basis of the local oscillating signal supplied form the 
receiving PLL synthesizer 7B to be demodulated and obtain a 
receiving base band signal. The receiving base band signal is 
inputted to the control part 102 to process data in the control part 
and generate receive data. 

As described above, in the radio communication device of the 
second embodiment, the two systems of the antenna sharing devices, 
the transmitting circuits, the receiving circuits, the transmitting PLL 
synthesizers and the receiving PLL synthesizers are individually 
provided to meet the plurality of frequency bands. Further, the two 
systems of the antennas common for transmitting and receiving 
operations are also provided respectively for the frequency bands. 
The SPDT type switch is used to switch the antennas, so that the 
frequency bands for transmitting and receiving operations can be 
individually switched and operated by individual band switching 
signals for transmitting and receiving operations. 

Further, the antenna switching circuit 10 is controlled by using 
the antenna switching signal generated by delaying the receiving 
band switching signal by the delay circuit 11 to switch the antennas 
1A and 1B. Accordingly, in a simultaneous transmitting and 
receiving system having a time offset in the boundary of time slots of 
a transmission and a reception, the loss of transmit data can be 
prevented. Thus, the switching operation of the antennas including 
a compressed mode in a CDMA portable telephone system of high 
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quality can be realized. 

Fig. 3 is an operation timing chart for explaining the function 
of the delay circuit 11 in the compressed mode. As shown in Fig. 3, 
there is an offset time t2 of transmitting and receiving timings 
between a receiving slot and a transmitting slot. Thus, when the 
second frequency band is temporarily received during a 
communication in the first frequency band, if the receiving band 
switching signal is not delayed and directly used as the antenna 
switching signal, the transmit data corresponding to the time t2 is 
missed. However, in this embodiment, the receiving band switching 
signal is delayed by time t3 by the delay circuit 11 and the delayed 
receiving band switching signal is used as the antenna switching 
signal so that the loss of the transmit data can be prevented. 
(Third Embodiment) 

Fig. 4 is a block diagram showing the structure of a radio 
communication device according to a third embodiment of the 
present invention. 

The radio communication device according to the third 
embodiment includes, in a radio part 301, a first antenna 1A capable 
of transmitting and receiving a radio wave of a first frequency band, 
a second antenna 1B capable of transmitting and receiving a radio 
wave of a second frequency band, a delay circuit 11 for delaying a 
receiving band switching signal generated in a receiving band 
switching signal generating circuit 9 and outputting the delayed 
receiving band switching signal as an antenna switching signal, an 
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external connector 12 for connecting an external antenna and an 
antenna switching circuit 13 for switching the connection of the 
antennas 1A and 1B and an external antenna. Other structures are 
the same as those of the first embodiment. Components the same 
as those of the first embodiment shown in Fig. 1 are designated by 
the same reference numerals and an explanation thereof is omitted. 

The antenna switching circuit 13 is composed of a DP3T (Dual 
Pole 3 Through) switch and can arbitrarily select an antenna 
connected to antenna sharing devices 3A and 3B from the antennas 
1A and 1B and the external antenna connected to the external 
connector 12. Any of the antennas 1A, 1B and the external antenna 
is selected and switched by using the antenna switching signal 
outputted from the delay circuit 11 and an inner antenna/external 
antenna switching signal supplied from the external connector 12. 

Now, an operation of the radio communication device of the 
third embodiment constructed as described above will be described. 
Here, a case that a transmitting operation is carried out by using a 
first frequency band and a receiving operation is carried out by using 
a second frequency band is described as an example like the first 
embodiment. 

A control part 102 operates a transmitting band switching signal 
generating circuit 8 and a transmitting PLL synthesizer 5A for 
performing the transmitting operation to generate a transmitting band 
switching signal in the transmitting band switching signal generating 
circuit 8 and generate a local oscillating signal in the transmitting 
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PLL synthesizer 5A and supply the signals to a transmitting circuit 
4A. 

Then, the control part 102 processes transmit data to generate 
a transmitting base band signal and outputs the transmitting base 
band signal to the transmitting circuit 4A. The transmitting circuit 4A 
modulates and amplifies the transmitting base band signal. The 
transmitting circuit 4A up-converts the modulated and amplified 
transmitting base band signal by a radio frequency of the first 
frequency band based on the local oscillating signal supplied from 
the transmitting PLL synthesizer 5A to generate a transmitting high 
frequency signal and amplifies the transmitting high frequency signal 
by electric power and outputs the power amplified transmitting high 
frequency signal to an antenna sharing device 3A. The power 
amplified transmitting high frequency signal is supplied to the 
antenna switching circuit 13 from the antenna sharing device 3A, 
supplied to the antenna 1A or the external antenna switched by the 
antenna switching circuit 13 and emitted to space from the antenna 
1 A or the external antenna. 

Further, the control part 102 controls the receiving band 
switching signal generating circuit 9 and a receiving PLL synthesizer 
7B for performing a receiving operation to generate the receiving 
band switching signaj in the receiving band switching signal 
generating circuit 9 and generate a local oscillating signal by the 
receiving PLL synthesizer 7B and supply the signals to a receiving 
circuit 6B. At this time, the receiving band switching signal 
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outputted from the receiving band switching signal generating circuit 
9 is delayed in the delay circuit 11 and the delayed receiving band 
switching signal is supplied to the antenna switching circuit 13 as the 
antenna switching signal. 

In the antenna 1B or the external antenna switched by the 
antenna switching circuit 13, a radio wave is received simultaneously 
with the transmitting operation by the antenna 1A or the external 
antenna or individually received and inputted to an antenna sharing 
device 3B. Then, the received radio wave is separated as a 
receiving high frequency signal by the antenna sharing device 3B 
and the receiving high frequency signal is outputted to the receiving 
circuit 6B. The receiving circuit 6B amplifies the receiving high 
frequency signal and then down-converts the amplified receiving high 
frequency signal from a radio frequency of the second frequency 
band on the basis of the local oscillating signal supplied form the 
receiving PLL synthesizer 7B to be demodulated and obtain a 
receiving base band signal. The receiving base band signal is 
inputted to the control part 102 to process data in the control part 
and generate receive data. 

As described above, in the radio communication device of the 
third embodiment, the external antenna is formed so as to be 
connected in addition to the second embodiment. The DP3T type 
switch is used to switch the antennas. Thus, whether the antenna 
1A or 1B commonly used for transmitting and receiving is selected or 
the external antenna is selected can be switched and whether the 
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antenna 1A is selected or 1 B is selected can be switched by using 
the antenna switching signal generated by delaying the receiving 
band switching signal and the inner antenna/external antenna 
switching signal from the external connector 12. In this case, the 
transmitting circuits and the receiving circuits corresponding to the 
first and second frequency bands can be switched, the inner antenna 
can be switched and the inner/external antennas can be switched 
with a very simple structure. 

According to the above-described embodiments, in the radio 
communication device that meets a plurality of frequency bands, the 
frequency bands can be individually switched respectively in the 
transmitting system and the receiving system to perform a 
communication. Only the receiving part can be switched to another 
frequency band without disconnecting the upward line during a 
communication or the state of the downward line in other frequency 
band can be monitored or a communication can be performed. 

Further, the frequency bands are switched and controlled 
through the common three-line serial bus. Thus, while the increase 
of the circuit scale is suppressed to a minimum without adding 
hardware in the control part or adding a structure such as increasing 
the interface signal lines between the control part and the radio part, 
the frequency bands can be independently switched respectively for 
the transmitting system and the receiving system. 

Further, a signal obtained by delaying the receiving band 
switching signal by a prescribed amount is used as the antenna 
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switching signal. Accordingly, in the simultaneous transmitting and 
receiving system having the time offset in the boundary of the time 
slots of a transmission and a reception, the individual antenna is 
used for each of the frequency bands so that the toss of the transmit 
data generated when the frequency bands are switched can be 
prevented. Therefore, the antenna switching operation of high 
quality including the compressed mode of the CDMA system can be 
realized. 

Further, as the antenna switching unit, the SPDT switch or the 
DP3T switch is used. Accordingly, the switching operation of the 
antennas can be easily controlled and realized with a small loss. 
Therefore, the compact radio communication device can be realized 
at a low cost with a low consumed power. 

The present invention is not limited to the above-described 
embodiments and may be put to practice in various forms within a 
range without departing the gist thereof. For instance, in a radio 
communication device that meets a plurality of frequency bands 
having three or more frequency bands, the present invention may be 
applied to a case in which the two frequency bands thereof are 
switched individually for a transmitting operation and a receiving 
operation. 

The present invention is specifically described above by 
referring to the specific embodiments. However, it is to be 
understood by a person with ordinary skill in the art that various 
changes or modifications may be made without departing the spirit 
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and scope of the present invention. 

This application is based on Japanese Patent Application No. 
2003-022103 filed in January 30, 2003. The contents thereof are 
taken in the present invention as a reference 
industrial Applicability> 

As described above, according to the present invention, the 
radio communication device can be provided in which the frequency 
bands can be individually switched respectively in the transmitting 
operation and the receiving operation, only the receiving part can be 
switched to another frequency band without disconnecting the 
upward line during the communication, the state of the downward line 
in other frequency band can be monitored or the communication can 
be performed with a simple structure without enlarging the structure 
of the device or making the structure complicated. 
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